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(54) Surface treatment for a locking mechanism 

(57) An apparatus (10) includes first and second 
plates (44 and 84) extending parallel to each other and 
movable relative to each other A locking mechanism 
(1 40) prevents movement between the first and second 
plates (44 and 84). The locking mechanism (140) has a 
first position applying a force to urge the first and second 
plates (44 and 84) toward each other to prevent move- 
ment between the first and second plates. The locking 
mechanism (140) has a second position to permit rela- 
tive movement between the first and second plates (44 
and 84). A surface treatment on one of the first and sec- 
ond plates (44 and 84) and between the first and second 
plates resists relative movement between the first and 
second plates when the locking mechanism (140) is in 
the first position. The surface treatment lubricates rela- 
tive movement between the first and second plates (44 
and 84) when the locking mechan ism (1 40) is in the sec- 
ond position. 
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Description 

Field of the Invention 

[0001] The present invention relates to an adjustable 
steering column, and more specifically, to a surface 
treatment for plates of a locking mechanism for an ad- 
justable steering column. 

Background of the Invention 

[0002] A known steering column is disclosed in U.S. 
Patent No. 5,259,264. U.S. Patent No. 5,259,264 dis- 
closes an adjustable steering column having a locking 
mechanism. The locking mechanism includes a spring 
device on a shaft between packages of plates. The 
plates extend generally parallel to each other and move 
relative to each other during adjustment of the steering 
column. Levers are located between the spring device 
and the packages of plates. The spring device urges first 
ends of the levers away from each other and the plates 
into frictionai engagement with each other to lock the 
steering column in position. A cable pulls second ends 
of the levers toward each other to permit adjustment of 
the steering column. 

Summary of the Invention 

[0003] An apparatus of the present invention includes 
first and second plates extending generally parallel to 
each other and movable relative to each other. A locking 
mechanism prevents movement between the first and 
second plates. The locking mechanism has a first posi- 
tion applying a force to urge the first and second plates 
toward each other to prevent movement between the 
first and second plates. The locking mechanism has a 
second position to permit relative movement between 
the first and second plates. A surface treatment on one 
of the first and second plates and between the first and 
second plates resists relative movement between the 
first and second plates when the locking mechanism is 
in the first position. The surface treatment lubricates rel- 
ative movement between the first and second plates 
when the locking mechanism is in the second position. 

Brief Description of the Drawings 

[0004] The foregoing and other features of the 
present invention will become apparent to one skilled in 
the art to which the present invention relates upon con- 
sideration of the following description of the invention 
with reference to the accompanying drawings, in which: 

Fig. 1 is a schematic pictorial view of a steering col- 
umn constructed in accordance with the present in- 
vention; 

Fig. 2 is an exploded view of the steering column of 
Fig. 1 showing plates with a surface treatment in 
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accordance with the present invention; and 

Fig. 3 is an enlarged view of a locking mechanism 

of the steering column of Fig. 1 . 

5 Description of the Invention 

[0005] A vehicle steering column 1 0 constructed ac- 
cording to the present invention is illustrated in Figs. 1 
and 2. The steering column 10 includes a rotatable 

w steering column member 12 to turn steerable vehicle 
wheels (not shown). The steering column member 12 
has an end 14 connectable with a steering wheel (not 
shown) in a manner known in the art. 
[0006] An end 1 8 (Fig. 2) of the steering column mem- 

15 ber 12 opposite from the end 14 is connectable with a 
universal joint (not shown). The universal joint connect- 
ed with the end 1 8 of the steering column member 1 2 is 
connectable with a mechanism designed to transmit 
movement of the steering column member to a steering 

20 gear and permit movement of the steering column mem- 
ber relative to the mechanism, as known in the art. 
[0007] A support 24 supports the steering column 
member 12 for rotation about a longitudinal axis 26 of 
the steering column member Upon rotation of thesteer- 

25 jng wheel, the steering column member 1 2 rotates about 
the longitudinal axis 26. Upon rotation of the steering 
column member 1 2 about the longitudinal axis 26, steer- 
able vehicle wheels (not shown) are turned, as known 
in the art. 

30 [0006] The support 24 has a tubular portion 30 with a 
passage 32 through which the steering column member 
12 extends. Arm portions 34 and 36 axially extend from 
the tubular portion 30. The tubular portion 30 is made 
by casting and may have any desired shape. Bearings 

35 38 located in the passage 32 support the steering col- 
umn member 12 for rotation relative to the support 24. 
[0009] The support 24 includes locking portions 40 
and 42 extending axially from opposite sides of the tu- 
bular portion 30. The locking portion 40 includes plates 

40 44 and 46 extending generally parallel to each other. 
The plates 44 and 46 are fixedly connected to each other 
with a spacer 48 between them- The plate 46 has a sur- 
face 49 facing the plate 44. The plate 44 has a surface 
(not shown) extending parallel to the surface 49 and fac- 

45 ing toward the plate 46. 

[0010] The locking portion 40 is fixedly connected to 
the tubular potion 30 by fasteners 50, such as screws. 
The fasteners 50 threadably engage openings 52 in the 
tubular portion 30. The fasteners 50 extend through 

50 openings 54 in the plates 44 and 46 and through open- 
ings 56 in the spacer 48 to connect the locking portion 
40 to the support 24. 

[0011] The locking portion 42 is identical to locking 
portion 40 and, therefore, will not be described in detail. 
55 The locking portion 42 includes plates 58 and 60 extend- 
ing generally parallel to each other The plates 58 and 
60 are fixedly connected to each other with a spacer 62 
between them. The plates 58 and 60 have surfaces ex- 
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tending parallel to each other and facing toward each 
other. The locking portion 42 is fixedly connected to the 
tubular potion 30 by fasteners 64, such as screws. The 
fasteners 64threadably engage openings in the tubular 
portion 30 and extend through openings in the plates 58 s 
and 60 and through openings in the spacer 62. 
[0012] A mounting bracket 66 (Figs. 1 and 2) connects 
the steering column 1 0 with a vehicle frame. The mount- 
ing bracket 66 has a rear wall 68 with openings 70 for 
receiving fasteners to connect the mounting bracket to 10 
the vehicle frame. The mounting bracket 66 is connect- 
ed to the vehicle frame using fasteners (not shown), 
such as bolts, as known in the art. 
[001 3] A pair of side walls or plates 72 and 74 extend 
from the rear wall 68 of the mounting bracket 66. The is 
side plates 72 and 74 extend generally perpendicular to 
the rear wall 68 and parallel to each other. The side 
plates 72 and 74 (Fig. 2) also extend generally parallel 
to the plates 44, 46 and 58, 60 of the locking portions 
40 and 42. The side plate 72 has a surface 76 facing 20 
away from the side plate 74 and a surface (not shown) 
facing toward the side plate 74. The side plate 74 has a 
surface 78 facing toward the side plate 72 and a surface 
(not shown) facing away from the side plate 72. 
[001 4] A pair of identical arms 80 and 82 interconnect 25 
the support 24 and the mounting bracket 66. The arm 
80 includes a pair of plates 84 and 86 extending gener- 
ally parallel to each other, the side plate 72 and the 
plates 44 and 46 of the locking portion 40. The plates 
84 and 86 are fixedly connected together with a washer 30 
88 between them. The side plate 72 of the mounting 
bracket 66 also extends between the plates 84 and 86. 
The plate 84 has a surface 90 facing away from the plate 
86 and toward the plate 44 of the locking portion 40 and 
a surface (not shown) facing toward the surface 76 of 35 
the side plate 72. The plate 86 has a surface 92 facing 
toward the side plate 72 and a surface (not shown) fac- 
ing the surface 49 on the plate 46 of the locking portion 
40. 

[001 5] The arm 82 includes a pair of plates 94 and 96 40 
extending generally parallel to each other, the side plate 
74, and the plates 58 and 60 of the locking portion 42. 
The plates 94 and 96 are fixedly con nected together with 
a washer 98 between them. The side plate 74 of the 
mounting bracket 66 also extends between the plates 45 
94 and 96. The plate 94 has a surface 100 facing away 
from the plate 96 and toward the plate 60 of the locking 
portion 42 and a surface (not shown) facing toward the 
surface 78 on the side plate 74. The plate 96 has oppo- 
site surfaces (not shown) which face the plate 58 of the so 
locking portion 42 and the side plate 74. 
[001 6] A pin 1 02 extends through openings 1 04 in an 
end 106 of the arm 80. The pin 102 is received in an 
opening 108 in the side plate 72 to pivotally connect the 
arm 80 to the side plate 72. A pin 110 extends through 55 
openings 112 in an end 114 of the arm 82. The pin 110 
is received in an opening 11 6 in the side plate 74 to piv- 
otally connect the arm 82 to the side plate 74. Accord- 



ingly, the arms 80 and. 82 can pivot relative to the mount- 
ing bracket 66. 

[0017] A pin 118 (Figs. 1 and 2) pivotally connects an 
end 120 of the arm 80 to the support 24. The pin 118 
(Fig. 2) extends through openings 122 in the end 120 
and the washer 88 and into an opening 124 in the arm 
portion 34 of the support 24. A pin 1 26 pivotally connects 
an end 128 of the arm 82 with the arm portion 36 of the 
support 24. The pin 126 extends through openings in 
the end 1 28 and the washer 98 and into an opening 1 32 
in the support 24, Accordingly, the support 24 can pivot 
relative to the arms 80 and 82. 

[0018] A locking mechanism 140 (Figs. 1 and 2) has 
a first or locked position in which the arms 80 and 82 
are locked in any one of a plurality of pivot positions rel- 
ative to the mounting bracket 66. The* locking mecha- 
nism 140 also locks the support 24 in any one of a plu- 
rality of pivot positions relative to the arms 80 and 82 
when in the first position. The locking mechanism 140 
has a second or release position in which the arms 80 
and 82 can pivot relative to the mounting bracket 66 and 
the support 24 can pivot relative to the arms to position 
the steering column member 1 2 relative to the mounting 
bracket. Accordingly, when the locking mechanism 140 
is in the second position, the plates 44, 46, 58, 60, 84, 
86, 94, and 96 and side plates 72 and 74 are movable 
relative to each other 

[0019] The locking mechanism 140 (Figs. 2 and 3) in- 
cludes locking levers 142 and 144 that apply a force to 
the plates 46 and 60 of the locking portions 40 and 42 
of the support 24 to prevent movement of the support 
24 relative to the mounting bracket 66. The lever 142 
applies the force to urge the plate 46 and the plate 86 
of the arm 80 toward each other. The plate 86 and the 
side plate 72 of the mounting bracket 66 are urged to- 
ward each other. The side plate 72 and the plate 84 of 
the arm 80 are urged toward each other and the plate 
84 and the plate 44 of the support 24 are urged toward 
each other. The lever 144 applies the force to urge the 
plate 58 and the plate 96 of the arm 82 toward each oth- 
er. The plate 96 and the side plate 74 of the mounting 
bracket 66 are urged toward each other. The side plate 
74 and the plate 94 of the arm 82 are urged toward each 
other and the plate 94 and the plate 60 of the support 
24 are urged toward each other. Accordingly, the side 
plates 72 and 74 of the mounting bracket 66 are 
clamped between the plates 84, 86 and 94, 96 of the 
arms 80 and 82 and the arms are clamped between the 
plates 44, 46 and 58, 60 of the support 24. 
[0020] The surface (not shown) of the plate 44 facing 
toward the plate 84 of the arm 80 and/or the surface 90 
of the plate 84 is coated with a surface treatment. The 
surface treatment resists relative movement between 
the plates 44 and 84 when the locking mechanism is in 
the first position and lubricates movement of the plates 
when the locking mechanism is in the second position. 
The surface 49 of the plate 46 and/or the surface (not 
shown) of the plate 86 facing toward the plate 46 are 
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coated with the surface treatment. The surface 76 of the 
side plate 72 and/or the surface (not shown) of the plate 
84 of the arm 80 facing toward the side plate 72 are coat- 
ed with the surface treatment. The surface (not shown) 
of the side plate 72 facing toward the plate 86 of the arm 
80 and/or the surface 92 of the plate 86 is coated with 
the surface treatment. The surface (not shown) of the 
plate 58 of the locking portion 42 facing the plate 96 of 
the arm 82 and/or the surface (not shown) of the plate 
96 facing toward the plate 58 is coated with the surface 
treatment. The surface (not shown) of the plate 60 facing 
toward the plate 94 of the arm 82 and/or the surface 1 00 
of the plate 94 is coated with the surface treatment. The 
surface 78 of the side plate 74 and/or the surface (not 
shown) of the plate 94 of the arm 82 facing toward the 
side plate 74 are coated with the surface treatment. The 
surface (not shown) of the side plate 74 facing toward 
the plate 96 of the arm 82 and/or the surface (not shown) 
of the plate 96 facing toward the side plate 74 is coated 
with the surface treatment. 

[0021] The surface treatment includes a low friction 
carrier with an abrasive filler. The low friction carrier 
could be grease or oil and the abrasive filler could be 
glass, fiberglass, cinder and/or silica. When the locking 
mechanism 1 40 is in the first position in which the plates 
44, 46, 58, 60, 72, 74, 84, 86, 94, and 96 are urged to- 
ward each other, the surface treatment on the plates re- 
sists relative movement between the plates. The abra- 
sive filler in the low friction carrier digs into the plates to 
resist relative movement between the plates. When the 
locking mechanism 140 is in the second position in 
which the support 24 can move relative to the arms 80 
and 82 and the mounting bracket 66, the surface treat- 
ment on the plates lubricates the relative movement be- 
tween the plates. The low friction carrier coats the abra- 
sive filler to prevent thefillerfrom digging into the plates. 
[0022] It is also contemplated that the surface treat- 
ment could be an abrasive material with a resilient coat- 
ing, such as foam or rubber. The abrasive material could 
be glass, fiberglass, cinder, and/or silica. When the lock- 
ing mechanism 140 is in the first position in which the 
plates are urged toward each other, the surface treat- 
ment on the plates resists relative movement between 
the plates. The abrasive filler extends through the resil- 
ient coating and digs into the plates to resist relative 
movement between the plates. When the locking mech- 
anism 1 40 is in the second position in which the support 
24 can move relative to the arms 80 and 82 and the 
mounting bracket 66, the surface treatment on the 
plates lubricates the relative movement between the 
plates. The resilient coating covers the abrasive mate- 
rial to preventthe abrasive material from digging into the 
plates. 

[0023] The locking lever 142 (Fig. 3) has an end 146 
with an opening 148 through which a locking shaft or 
bolt 150 extends. The bolt 150 (Fig. 2) also extends 
through washers 152, 154 and 156. The washer 154 is 
located between the end 146 and the plate 46 of the 



support 24. A nut 158 threadably engages the bolt 150 
and presses the washer 1 56 against the plate 44 of the 
support 24. The locking lever 144 (Fig. 3) has an end 
160 with an opening through which a locking shaft or 

5 bolt 164 extends. The bolt 164 (Fig. 2) also extends 
through washers 166, 168 and 170. The washer 168 is 
located between the end 1 60 and the plate 60 of the 
support 24. A nut 1 72 threadably engages the bolt 1 64 
and presses the washer 1 70 against the plate 58 of the 

10 support 24. 

[0024] The locking shaft 1 50 (Fig. 2) extends through 
arcuate slots 1 74 in the arm 80 and arcuate slots 1 76 in 
the locking portion 40 of the support 24. The arcuate 
slots 1 74 in the arm 80 are located between the ends 

15 106 and 120 of the arm 80. The locking shaft 150 also 
extends through opening 1 77 in the side plate 72 of the 
mounting bracket 66. The locking shaft 164 extends 
through arcuate slots 178 in the arm 82 and arcuate 
slots 1 79 in the locking portion 42 of the support 24. The 

20 arcuate slots 1 78 in the arm 82 are located between the 
ends 1 1 4 and 1 28 of the arm 82. The locking shaft 1 64 
also extends through opening 180 in the side plate 74 
of the mounting bracket 66. 

[0025] The locking lever 142 (Fig. 3) has an end 181 

25 connected with a cross member 1 82 and a piston 1 84 
that extends into a cylinder 1 86. The locking lever 144 
has an end (not shown) opposite from the end 1 60 con- 
nected with a cross member 192 and the cylinder 186. 
The cross member 1 82 has opposite ends 200 and the 

30 cross member 192 has opposite ends 202. Coil springs 
204 extend between the ends 200 and 202 of the cross 
members 182 and 192. The springs 204 apply a force 
to pull the end 181 of the locking lever 142 toward the 
end of the locking lever 144 opposite from the end 1 60 

35 to urge the ends 146 and 160 away from each other. 
Accordingly, the ends 146 and 160 of the locking levers 
142 and 144 apply force to the plates 46 and 60 of the 
locking portions 40 and 42 to clamp the arms 80 and 82 
and the side plates 72 and 74 between the plates 44, 

40 46 and plates 58, 60 of the support 24. 

[0026] The cylinder 1 86 has a port 208 for receiving 
a pressurized fluid, such as air. The pressurized fluid 
moves the piston 184 and the cylinder 186 relative to 
each other against the force of the springs 204. Accord- 

45 ingly, when the pressurized fluid is applied to the piston 
184, the force applied by the springs 204 is released 
and the steering support 24 can be positioned relative 
to the mounting bracket 66. 

[0027] Although the locking mechanism 1 40 is shown 
50 as including the piston 184 and cylinder 186, it is con- 
templated that the locking mechanism could have an- 
other construction. The locking mechanism 140 may 
have any construction known in the art that applies 
enough force to clamp the arms 80 and 82 and the side 
55 plates 72 and 74 between the plates 44, 46 and 58, 60 
to prevent movement of the support 24 relative to the 
mounting bracket 66. 

[0028] A spring member 220 (Figs. 1 and 2) urges the 
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support 24 to pivot in a counter-clockwise direction, as 
viewed in Figs. 1 and 2, relative to the arms 80 and 82 
and the arms to pivot in a counter-clockwise direction 
relative to the mounting bracket 66. The spring member 
220 (Fig. 2) has ends 222 that engage the mounting 5 
bracket 66 to connect the spring member to the mount- 
ing bracket. Coiled portions 224 of the spring member 
extend around and engage the pins 1 02 and 110. Coiled 
portions 226 extend around and engage the pins 118 
and 126. A curved portion 228 of the spring member 220 10 
extends between the coiled portions 226 and engages 
the support 24. The spring member 220 urges the steer- 
ing column 1 0 into an out of the way position. Although 
the spring member 220 is shown as having coiled por- 
tions 224- and 226 and curved portion 228, it is contem- 15 
plated that any mechanism may be used to urge the 
steering column 10 to the out of the way position. It is 
also contemplated that the steering column 1 0 may not 
be urged to the out of the way position. 
[0029] When pressurized fluid is applied to the cylin- 20 
der 186, the end 181 of the locking lever 142 and the 
end of the locking lever 144 opposite the end 160 are 
moved away from each other and the ends 1 46 and 1 60 
are moved toward each other. When the ends 146 and 
1 60 are moved toward each other, the support 24 may 25 
be pivoted relative to the arms 80 and 82 and the arms 
may be pivoted relative to the mounting bracket 66. 
[0030] The arms 80 and 82 move relative to the bolts 
150 and 1 64 and the mounting bracket 66. The locking 
portions 40 and 42 of the support 24 also move relative 30 
to the bolts 150 and 164 and the mounting bracket 66. 
The bolts 150 and 164 are engageable with opposite 
ends of the arcuate slots 174, 178 in the arms 80 and 
82 and with opposite ends of the arcuate slots 1 76, 1 79 
in the locking portions 40 and 42 of the support 24 to 35 
limit movement of the support and arms relative to the 
mounting bracket 66. 

[0031 ] After the support 24 is positioned relative to the 
mounting bracket 66, the pressurized fluid is released 
from the cylinder 1 86. When the pressurized fluid is re- 40 
leased from the cylinder 1 86, the end 1 81 of the locking 
lever 1 42 and the end of the locking lever 144 opposite 
the end 1 60 move toward each other and the ends 1 46 
and 160 move away from each other. As the ends 146 
and 160 move away from each other, the arms 80 and 45 
82 and the side plates 72 and 74 are clamped between 
the plates 44, 46 and plates 58, 60 of the locking portions 
40 and 42 of the support 24. The arms 80 and 82 and 
the side plates 72 and 74 are clamped to prevent move- 
ment of the support 24 relative to the mounting bracket so 
66. 

[0032] Although the steering column 10 is shown as 
being constructed with arms 80 and 82 and the support 
24, it is contemplated that the steering column may have 
any construction known in the art that has plates extend- 55 
ing parallel to each other and movable relative to each 
other. It is also contemplated that the steering column 
may be a tilt only or telescope only steering column. 



[0033] From the above description of the invention, 
those skilled in the art will perceive improvements, 
changes and modifications. Such improvements, 
changes and modifications within the skill of the art are 
intended to be covered by the appended claims. 



Claims 



1. An apparatus comprising: 

first and second plates extending generally par- 
allel to each other and movable relative to each 
other; 

a locking mechanism for preventing movement 
between said first and second plates, said lock- 
ing mechanism having a first position applying 
a force to urge said first and second plates to- 
ward each other to prevent movement between 
said first and second plates, said locking mech- 
anism having a second position to permit rela- 
tive movement between said first and second 
plates; and 

a surface treatment on one of said first and sec- 
ond plates between said first and second 
plates, said surface treatment resisting relative 
movement between said first and second 
plates when said locking mechanism is in said 
first position, said surface treatment lubricating 
relative movement between said first and sec- 
ond plates when said locking mechanism is in 
said second position. 

2. An apparatus as defined in claim 1 wherein said sur- 
face treatment includes a low friction carrier with an 
abrasive filler. 

3. An apparatus as defined in claim 2 wherein said low 
friction carrier is one of grease and oil. 

4. An apparatus as defined in claim 2 wherein said 
abrasive filler is one of glass, fiberglass, cinder and 
silica. 

5. An apparatus as defined in claim 1 wherein said sur- 
face treatment includes an abrasive material with a 
resilient coating. 

6. An apparatus as defined in claim 5 wherein said 
abrasive material is one of glass, fiberglass, cinder 
and silica. 

7. An apparatus as defined in claim 5 wherein said re- 
silient coating is one of foam and rubber. 

8. An apparatus as defined in claim 1 wherein said first 
plate is connected with a support that supports a 
steering column member for rotation about a longi- 
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tudinal axis of said steering column member, said 
first plate and said support being movable relative 
to said second plate. 

An apparatus as defined in claim 8 further including 5 
a mounting bracket that connects said first and sec- 
ond plates and said support to a vehicle frame, said 
support being movable relative to said mounting 
bracket, said locking mechanism preventing rela- 
tive movement between said support and said 10 
mounting bracket when said locking mechanism is 
in said first position , said support being movable rel- 
ative to said mounting bracket when said locking 
mechanism is in said second position. 
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